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$e,f,$ $k^{\frac{1}{2}}$ $k^{-\tau}1$ ,
$k^{\frac{1}{2}}ek^{-\frac{1}{2}}=qe$ , $k^{\frac{1}{2}}fk^{-\frac{1}{2}}=q^{-}f$
$k^{\frac{1}{2}}k^{-\frac{1}{2}}=k^{-\frac{1}{2}}k^{\frac{1}{2}}=1$, ef–fe $= \frac{k^{2}-k^{-2}}{q^{2}-q^{-2}}$













1. $\overline{K}$ $K$ $Ad(k^{\frac{1}{2}})$ $Ad(C)$ $U_{q}^{(l)}\otimes\overline{K}$
(1) $k^{m+2n}e^{m}(1+ \sum_{j=1}^{n-1}a_{j}^{(m)}(C)k^{m+2n-2j})(n=1,2, \ldots)$
( $a_{j}^{(m)}(X)$ $j$ )
(2) $k^{m}e^{m}$







(3) $V$ $U_{q}^{(l)}$ $V\neq 0$ $V^{0}$ $:=$
$V\cap K[k^{1}2k^{-\frac{1}{2}}, C]\neq 0$




(1) $V_{half}= \sum_{\mathfrak{n},m\in Z}K[C]k^{n+\frac{1}{2}}e^{m}+K[C]k^{n+\frac{1}{2}}f^{m}$
(2) $V_{odd}= \sum_{n+m=odd;n,m\in Z}K[C]k^{n}e^{m}+K[C]k^{n}f^{m}$
(3) $V_{ev\epsilon n}= \sum_{\mathfrak{n}+m=ev\epsilon n;n,m\in Z}K[C]k^{n}e^{m}+K[C]k^{n}f^{m}$
.
(1) $V_{n+}\iota 2=Ad(U_{q}^{(l)})k^{n+\frac{1}{2}}$ $(n\in Z)$
(2) $V_{2n+1}=Ad(U_{q}^{(l)})k^{2n+1}$ $(n\in Z)$
(3) $V_{2n}=Ad(U_{q}^{(l)})C^{-\mathfrak{n}}k^{-2}$ $(n\in Z_{<0})$
(4) $V_{2n}=Ad(U_{q}^{(l)})k^{n-2}e^{\mathfrak{n}}+Ad(U_{q}^{(\iota 7})k^{n-2}f^{n}$ $(n\in Z_{>0})$
3.
(1) $U_{q}^{(l)}=V_{half}\oplus V_{odd}\oplus V_{even}$
(2) $U_{q}^{(m)}=V_{odd}\oplus V_{cven}$
(3) $U_{q}^{(\iota)}=V_{even}$











$V_{even}=(\oplus_{n=\epsilon ven}V_{n})\oplus V_{\ell oc}$













$F_{n}= \sum_{i\leq i+n}KC^{i}k^{2j+1}$ $K[Ad(C)]-$
$V_{2n+1}^{0}\cong F_{n}/F_{n-1}$
$V_{ha}$
$V_{ev\epsilon n}$ . $V_{\epsilon v\epsilon n}$ 2 ( 1 ) $(V_{\epsilon ven})^{0}=$
$(V_{l\circ c})^{0}\oplus(\oplus V_{2n}^{0})$
6. $V^{-}= \sum_{i\leq 0}K[C]k^{2j},$ $V^{+}= \sum_{J>0}K[C]k^{2j}$
(1) $V^{+}=\oplus_{p,n\geq 0}KC^{p}Ad(f)^{n}(k^{n}e^{n})$
(2) $V^{-}=(\oplus_{n\leq 0}K[Ad(C)]C^{-n}k^{-2})\oplus(\oplus_{n>0}K[Ad(C)]k^{-2n-2})$
(3) $V^{+}\oplus(\oplus i\leq 0C^{-j}k^{-2})\oplus(\oplus_{0<j<n}K[Ad(C)]k^{-2j-2})$
$Ad(f)^{n}(k^{n-2}e^{n})$ $k^{-2n-2}$
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( 2 ) $V,+ \sum V_{2n}$ $V_{even}$ $k^{n}e^{m}$ $m\neq n$
$Ad(e)$ ‘ $k^{n}f^{m}$ $m\neq n$ $Ad(f)$
7.
(1) $ImAd(e)$ $Ad(f)^{j}(k^{n+j-2}e^{n+j})\equiv f_{j,n}(C)k^{n-2}e^{n}$
$f_{j,n}(X)$ $j$
(2) $ImAd(f)$ $Ad(e)^{j}(k^{n+j-2}f^{n+j})\equiv f_{j,n}(C)k^{n-2}f^{n}$
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